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(57) ABSTRACT 
The present invention realizes a Small-size and inexpensive 
television tuner's intermediate frequency tuning circuit that 
can be used for both television intermediate frequency 
Signals and FM broadcast Signals frequency-converted to 
10.7 MHz. The television tuner's intermediate frequency 
tuning circuit comprises: a parallel tuning circuit to both 
ends of which a television intermediate frequency Signal or 
an FM broadcast signal frequency-converted to 10.7 MHz is 
inputted; a Series tuning circuit connected in parallel to the 
parallel tuning circuit; and Switch means, connected in 
parallel to a capacitive element of the Series tuning circuit, 
that is closed when the intermediate frequency Signal is 
inputted, and opened when the FM broadcast Signal is 
inputted, wherein the respective tuning frequencies of the 
parallel tuning circuit and the Series tuning circuit are Set to 
10.7 MHz or more; when the Switch means is closed, a 
parallel tuning frequency produced by the parallel tuning 
circuit and the Series tuning circuit is Set to the frequency of 
the intermediate frequency signal, and when the Switch 
means is opened, the parallel tuning frequency is Set to 10.7 
MHZ. 
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TELEVISION TUNER'S INTERMEDIATE 
FREQUENCY TUNING CIRCUIT CAPABLE OF 

RECEIVING FM BROADCAST SIGNALS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a television tuner's 
intermediate frequency tuning circuit, and more particularly 
to a television tuner's intermediate frequency tuning circuit 
capable of receiving FM broadcast Signals. 
0003 2. Description of the Prior Art 
0004 Referring to FIG. 8, an intermediate frequency 
tuning circuit of a prior art television tuner is described. A 
mixing circuit 21 outputs a television intermediate fre 
quency Signal or an FM broadcast Signal frequency-con 
verted to 10.7 MHz. A first filter 22 and a second filter 23 are 
connected to the mixing circuit 21. The first filter 22 is 
constituted by a parallel tuning circuit whose tuning fre 
quency is Set to the frequency of a television intermediate 
frequency signal (center frequency in the U.S. Specifica 
tions: 43.5 MHz). The second filter 23 is constituted by a 
ceramic filter whose tuning frequency is Set to an interme 
diate frequency (10.7 MHz) of common FM receivers. 
0005. When a television signal is received, a television 
intermediate frequency Signal outputted from the mixing 
circuit 21 passes through the first filter 22 and is inputted to 
a circuit (intermediate frequency amplifier, etc.) at the next 
Stage not shown. 
0006 When an FM broadcast signal is received, the FM 
broadcast signal of 10.7 MHz outputted from the mixing 
circuit 21 passes through the Second filter 23 and is inputted 
to an FM demodulator or the like not shown. 

0007 AS has been described above, an intermediate fre 
quency tuning circuit of a prior art television tuner has been 
large in size and expensive because it has two filters, of 
which one is the second filter 23 for FM intermediate 
frequency signals that is constituted by a ceramic filter. 

SUMMARY OF THE INVENTION 

0008 Accordingly, the present invention provides a 
Small-size and inexpensive television tuner's intermediate 
frequency tuning circuit that can be used for both television 
intermediate frequency Signals and FM broadcast signals 
frequency-converted to 10.7 MHz. 
0009. To solve the above-described problems, the present 
invention provides a television tuner's intermediate fre 
quency tuning circuit, comprising: a parallel tuning circuit, 
consisting of a first inductance element and a first capacitive 
element, to both ends of which a television intermediate 
frequency Signal or an FM broadcast Signal frequency 
converted to 10.7 MHz is inputted, the both ends being 
respectively connected to both ends of a load; a Series tuning 
circuit, consisting of a Second inductance element and a 
Second capacitive element, connected in parallel to the 
parallel tuning circuit; and Switch means, connected in 
parallel to the Second capacitive element, that is closed when 
the intermediate frequency signal is inputted, and opened 
when an FM broadcast signal is inputted, wherein the 
respective tuning frequencies of the parallel tuning circuit 
and the series tuning circuit are set to 10.7 MHz or more; 
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when the Switch means is closed, a parallel tuning frequency 
produced by the parallel tuning circuit and the Series tuning 
circuit is Set to the frequency of the intermediate frequency 
Signal; and when the Switch means is opened, the parallel 
tuning frequency is set to 10.7 MHz. 
0010. The first inductance element is constituted of two 

first Small inductance elements connected in Series, and a 
first voltage is applied to a connection point between the two 
first Small inductance elements, the Second inductance ele 
ment is constituted of two split Second Small inductance 
elements, and the Second capacitive element is connected 
between the two Second Small inductance elements, the 
Switch means is constituted of first and Second Switch diodes 
the cathodes of which are connected with each other; when 
the intermediate frequency Signal is inputted, the Voltages of 
the cathodes are dropped below the first voltage, and the first 
and second Switch diodes are turned on; and when the FM 
broadcast Signal is inputted, the Voltages of the cathodes are 
raised above the first voltage, and the first and Second Switch 
diodes are turned off. 

0011. There are provided a first varactor diode for cou 
pling one end of the parallel tuning circuit to one end of the 
load, and a Second Varactor diode for coupling the other end 
of the parallel tuning circuit to the other end of the load; the 
anode of the first Varactor diode is connected to one end of 
the parallel tuning circuit, and the anode of the Second 
Varactor diode is connected to the other end of the parallel 
tuning circuit, when the intermediate frequency Signal is 
inputted, the Voltages of the cathodes of the first and Second 
varactor diodes are dropped below the first voltage, and the 
first and Second Varactor diodes are turned on; and when the 
FM broadcast signal is inputted, the Voltages of the cathodes 
are raised above the first voltage, and the first and Second 
Varactor diodes are turned off. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 Preferred embodiments of the present invention 
will be described in detail based on the followings, wherein: 
0013 FIG. 1 is a schematic diagram showing the con 
figuration of a television tuner's intermediate frequency 
tuning circuit of the present invention; 
0014 FIG. 2 is a drawing showing an equivalent circuit 
at the reception of television signals of a television tuner's 
intermediate frequency tuning circuit of the present inven 
tion; 
0015 FIG. 3 is a drawing showing tuning characteristics 
at the reception of a television signal in a television tuner's 
intermediate frequency tuning circuit of the present inven 
tion; 
0016 FIG. 4 is a drawing showing an equivalent circuit 
at the reception of an FM broadcast Signal in a television 
tuner's intermediate frequency tuning circuit of the present 
invention; 
0017 FIG. 5 is a drawing showing admittance charac 
teristics at the reception of an FM broadcast Signal in a 
television tuner's intermediate frequency tuning circuit of 
the present invention; 
0018 FIG. 6 is a drawing showing tuning characteristics 
at the reception of an FM broadcast Signal in a television 
tuner's intermediate frequency tuning circuit of the present 
invention; 
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0.019 FIG. 7 is a drawing showing tuning characteristics 
at the reception of an FM broadcast Signal in a television 
tuner's intermediate frequency tuning circuit of the present 
invention; and 
0020 FIG. 8 is a schematic diagram showing the con 
figuration of an intermediate frequency tuning circuit of a 
prior art television tuner. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0021 A television tuner's intermediate frequency tuning 
circuit of the present invention will be described with 
reference to FIGS. 1 to 7. In FIG. 1, a mixing circuit 3 is 
connected to input terminals 1 and 2. The mixing circuit 3 
outputs a television intermediate frequency signal (TV inter 
mediate frequency signal) or an FM broadcast signal (FM 
intermediate frequency signal) frequency-converted to 10.7 
MHz. The TV intermediate frequency signal and the FM 
intermediate frequency Signal are balance-outputted and 
inputted between the input terminals 1 and 2. 
0022. A parallel tuning circuit 4 and a series tuning 
circuit 5 are placed in parallel between the input terminals 1 
and 2. The parallel tuning circuit 4, which has a first 
inductance element 4a and a first capacitive element 4b, has 
a tuning frequency set higher (about 20 MHz) than 10.7 
MHz. The first inductance element 4a consists of two first 
Small inductance elements 4a 1 and 4a2 connected in Series 
which have a Same mutual inductance. A first voltage V1 is 
applied to a connection point of the first Small inductance 
elements 4al and 4a2. 

0023 The series tuning circuit 5 consists of two split 
Second Small inductance elements 5al and 5a2 constituting 
a Second inductance element 5a, and a Second capacitive 
element 5b, and a Second capacitive element 5b is connected 
between the two second Small inductance elements 5a1 and 
5a2. The Series tuning circuit 5 also has a tuning frequency 
set higher (about 30 MHz) than 10.7 MHz. 
0024. A first Switch diode 6a and a second Switch diode 
6.b of Switch means 6 are connected in Series across the 
second capacitive element 5b. The anode of the first Switch 
diode 6a is connected to one end of the Second capacitive 
element 5b and the anode of the second Switch diode 6b is 
connected to another end of the Second capacitive element 
5b. As a result, the anodes of the first and second Switch 
diodes 6a and 6b are DC connected to the connection point 
of the first Small inductance elements 4al and 4a2 connected 
in Series. 

0025. The cathode of the first switch diode 6a and the 
cathode of the Second Switch diode 6b are connected to each 
other and connected to a moving contact 8a of Switching 
means 8 through a resistor 7. A second voltage V2 higher 
than a first voltage is supplied to one fixed contact 8b of the 
Switching means 8 and another fixed contact 8c is grounded. 
The moving contact 8a is connected to the fixed contact 8b 
when a television signal is received, that is, when a TV 
intermediate frequency signal is outputted from the mixing 
circuit 3; when an FM broadcast Signal is received, that is, 
when an FM intermediate frequency Signal is outputted from 
the mixing circuit 3, the moving contact 8a is connected to 
the fixed contact 8c. 

0026. The anode of a first varactor diode 9 is connected 
to one end of the parallel tuning circuit 4 and the anode of 
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a Second Varactor diode 10 is connected to another end 
thereof. As a result, the anodes of the first and Second 
varactor diodes 9 and 10 are DC connected to the connection 
point of the first Small inductance elements 4al and 4a2 
connected in Series. The cathode of the first Varactor diode 
9 is connected to an output terminal 11 and connected to the 
moving contact 8a of the Switching means 8 through a 
resistor 12. The cathode of the second varactor diode 10 is 
connected to an output terminal 13 and connected to the 
moving contact 8a through a resistor 14. 
0027. In the above-described configuration, when a tele 
Vision Signal is received, the first and Second Switch diodes 
6a and 6b go on, and both ends of the Second capacitive 
element 5b are short-circuited, while the varactor diodes of 
the first and second varactor diodes 9 and 10 go on. As a 
result, an equivalent circuit of FIG. 2 is a parallel tuning 
circuit 16 with the first capacitive element 4b and an 
inductance element 15 connected in parallel. A load circuit 
(not shown) is connected between the output terminals 11 
and 13. 

0028. The inductance element 15 is equivalent to a par 
allel circuit consisting of the first inductance element 4a and 
the Second inductance element 5a. A parallel tuning fre 
quency at this time is set to the frequency of a TV interme 
diate frequency signal. For example, the U.S. Specifications 
define 43.5 MHz as the parallel tuning frequency. 
0029. Tuning characteristics indicating Q of the parallel 
tuning circuit 16, which depend on the output impedance of 
the mixing circuit 3 and the input impedance of the load 
circuit connected to the next stage, indicate a band width of 
7 MHz (band width at a point 3 dB below a peak) suitable 
for transmission of a TV intermediate frequency Signal, as 
shown in FIG. 3. 

0030. On the other hand, when an FM broadcast signal is 
received, the first and second Switch diodes 6a and 6b go off 
and the first and second varactor diodes 9 and 10 go off. As 
a result, there is obtained an equivalent circuit of FIG. 1 as 
shown in FIG. 4 in which the first and second varactor 
diodes 9 and 10 deliver proper capacitance values deter 
mined by the first and Second Voltages. 
0031 Herein, if the tuning frequency of the parallel 
tuning circuit 4 is F1 and the tuning frequency of the Series 
tuning circuit 5 is F2, their admittance characteristics are 
shown as a Solid line Y1 and a dotted line Y2 of FIG. 5, 
respectively. 

0032. Accordingly, if the admittances Y1 and Y2 are 
added in FIG. 5, a total admittance Y is obtained and shown 
as a Solid line Y of FIG. 5B, which shows that an admittance 
of 0 appears at the point of a frequency F0 lower than the 
tuning frequencies F1 and F2. This position represents a 
parallel tuning frequency produced by the parallel tuning 
circuit 4 and the Series tuning circuit 5; the parallel tuning 
frequency is set to 10.7 MHz. 
0033 Since, at 10.7 MHz, the series tuning circuit 5 
becomes equivalently capacitive, it is added to the first 
capacitive element 4b, So that a tuning capacitance 
increases. Furthermore, Since the first and Second Varactor 
diodes 9 and 10 deliver proper capacitance values, the 
influence of input impedance of the load circuit of the next 
Stage becomes Small, tuning characteristics indicating Q 
becomes steep as shown in FIG. 6, and a band width 
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becomes about 370 KHZ. Consequently, immunity can be 
increased to interference from other FM broadcast signals 
having adjacent frequencies. 

0034). In FIG. 1, the first varactor diodes 9 and 10 may be 
deleted to directly couple the input terminal 1 and the output 
terminal 11 and likewise the input terminal 2 and the output 
terminal 13. In this case, Since the load circuit at the next 
Stage is directly coupled to the parallel tuning circuit 4 and 
the Series tuning circuit 5, the circuit Q becomes slightly 
Small, and as shown in FIG. 7, tuning characteristics having 
a bandwidth of about 2.9 MHz are obtained. Also in this 
case, the narrowed band width is suitable for receiving FM 
broadcast Signals. 

0035) Furthermore, grounding one input terminal 2 and 
one output terminal 13 constitutes an unbalanced IF tuning 
circuit. In this case, not only the Second Switch diode and the 
Second Varactor diode 10 become unnecessary, but also the 
first inductance element 4a and the Second inductance 
element need not be split to two Second Small inductance 
elements. However, the wiring for applying Voltage to the 
first Switch diode and the first varactor diode must be 
changed. 

0.036 AS has been described above, a television tuner's 
intermediate frequency tuning circuit of the present inven 
tion comprises: a parallel tuning circuit to both ends of 
which a television intermediate frequency Signal or an FM 
broadcast signal frequency-converted to 10.7 MHz is input 
ted; a Series tuning circuit connected in parallel to the 
parallel tuning circuit; and Switch means, connected in 
parallel to a Second capacitive element of the Series tuning 
circuit, that is closed when the intermediate frequency Signal 
is inputted, and opened when the FM broadcast Signal is 
inputted, wherein the respective tuning frequencies of the 
parallel tuning circuit and the Series tuning circuit are Set to 
10.7 MHz or more; when the Switch means is closed, a 
parallel tuning frequency produced by the parallel tuning 
circuit and the Series tuning circuit is Set to the frequency of 
the intermediate frequency signal, and when the Switch 
means is opened, the parallel tuning frequency is Set to 10.7 
MHz. With this construction, by opening or closing the 
Switch means, the circuit can be tuned to an FM intermediate 
frequency Signal frequency or a normal television interme 
diate frequency signal frequency of 10.7 MHz. Hence, the 
circuit can be simplified and constructed at a low cost. 
Where the circuit is tuned to an FM intermediate frequency 
Signal frequency, Since the Series tuning circuit becomes 
capacitive, tuning characteristics become Steep, increasing 
immunity to interference from other FM broadcast signals 
having adjacent frequencies. 

0037. A first inductance element is constituted of two first 
Small inductance elements, and a first voltage is applied to 
a connection point between the two first Small inductance 
elements, a Second inductance element is constituted of two 
Split Second Small inductance elements, and a Second capaci 
tive element is connected between the two Second Small 
inductance elements, the Switch means is constituted of first 
and Second Switch diodes the cathodes of which are con 
nected with each other; when the intermediate frequency 
Signal is inputted, the Voltages of the cathodes are dropped 
below the first voltage, and the first and second Switch 
diodes are turned on; and when the FM broadcast Signal is 
inputted, the Voltages of the cathodes are raised above the 
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first voltage, and the first and Second Switch diodes are 
turned off. With this construction, tuning frequencies are 
easily Switched and a balanced circuit can be formed. 
0038. There are provided a first varactor diode for cou 
pling one end of the parallel tuning circuit to one end of a 
load, and a Second Varactor diode for coupling the other end 
of the parallel tuning circuit to the other end of the load; 
when the intermediate frequency Signal is inputted, the 
Voltages of the cathodes of the first and Second Varactor 
diodes are dropped below the first voltage, and the first and 
Second varactor diodes are turned on; and when the FM 
broadcast Signal is inputted, the Voltages of the cathodes are 
raised above the first Voltage, and the first and Second 
varactor diodes are turned off. With this construction, when 
the FM broadcast signal is received, the first and second 
Varactor diodes have proper capacitance values and the 
coupling with the load circuit becomes loose So that the 
tuning characteristics become Steeper. 

What is claimed is: 
1. A television tuner's intermediate frequency tuning 

circuit, comprising: 

a parallel tuning circuit, consisting of a first inductance 
element and a first capacitive element, to both ends of 
which a television intermediate frequency signal or an 
FM broadcast signal frequency-converted to 10.7 MHz 
is inputted, the both ends being respectively connected 
to both ends of a load; 

a Series tuning circuit, consisting of a Second inductance 
element and a Second capacitive element, connected in 
parallel to the parallel tuning circuit; and 

Switch means, connected in parallel to the Second capaci 
tive element, that is closed when the intermediate 
frequency Signal is inputted, and opened when an FM 
broadcast Signal is inputted, wherein: 
the respective tuning frequencies of the parallel tuning 

circuit and the Series tuning circuit are set to 10.7 
MHz or more; 

when the Switch means is closed, a parallel tuning 
frequency produced by the parallel tuning circuit and 
the Series tuning circuit is Set to the frequency of the 
intermediate frequency Signal; and 

when the Switch means is opened, the parallel tuning 
frequency is set to 10.7 MHz. 

2. The television tuner's intermediate frequency tuning 
circuit according to claim 1, wherein: 

the first inductance element is constituted of two first 
Small inductance elements connected in Series, and a 
first Voltage is applied to a connection point between 
the two first Small inductance elements, 

the Second inductance element is constituted of two split 
Second Small inductance elements, and the Second 
capacitive element is connected between the two Sec 
ond Small inductance elements, 

the Switch means is constituted of first and Second Switch 
diodes the cathodes of which are connected with each 
other; 
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when the intermediate frequency signal is inputted, the 
Voltages of the cathodes are dropped below the first 
Voltage, and the first and Second Switch diodes are 
turned on; and 

when the FM broadcast signal is inputted, the Voltages of 
the cathodes are raised above the first voltage, and the 
first and second Switch diodes are turned off. 

3. The television tuner's intermediate frequency tuning 
circuit according to claim 2, wherein: 

there are provided a first Varactor diode for coupling one 
end of the parallel tuning circuit to one end of the load, 
and a Second Varactor diode for coupling the other end 
of the parallel tuning circuit to the other end of the load; 
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the anode of the first Varactor diode is connected to one 
end of the parallel tuning circuit, and the anode of the 
Second Varactor diode is connected to the other end of 
the parallel tuning circuit; 

when the intermediate frequency Signal is inputted, the 
Voltages of the cathodes of the first and Second Varactor 
diodes are dropped below the first voltage, and the first 
and Second Varactor diodes are turned on; and 

when the FM broadcast Signal is inputted, the Voltages of 
the cathodes are raised above the first voltage, and the 
first and Second Varactor diodes are turned off. 


